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1 

a. 20 
i> if 1 i5««o;^f;^ i^— f ^a. 

m^ixhzbi:i^WLbi-hnm6mt<o^xu—fm 

a, 

XJi. ^-^<i:tC02 , N2 &l/^H e ^^t^a^Xf;?. 
X'h-tX. ^SryHZ Oayii'X^SjfiO . 0 5To r r 

mzm.^ixx\.^h:ibiw&b-r^mis^i^imm 

[^«9i mmt. ^mx-mm^iitzmzv- m 
■f yf^nznx^tih {,(^x'hh:Lb ^m^b-rh 
mm. 1 lESio^yx i^-- r^a. 

*£\^-'fMxi,zmm-i>fiih<ni^~iFiixms^n.b . 

^ii^^xmm^-^^^ryf^n\,z^S[m^£\^-^iixi)m 

xajs^gt i o-^i-xtajtL/if^tc^yxjit^oo 
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2 

S:^fv^. :i<ry\kf.vmv-f:ffxm^^mzi,h\y-^ 

A'x<^mmmm:ffxii tm o iw^iSr^ o mm^mb 
i:mx.t:z b iimb^i,mm i tim^xu-f^ 

a, 

( n^Ji 12 3 um^mi. u -^/fxmm^mz x 
hu-^/fx<DSimi^^i,zii\^x. i^-- ff-vyA'i*) 

thzbi^msLbtimmi ott:iii itmmx 

[000 1] 

tm^x'co^izm tx u—fmmm^-\th^'x u 
-fmmzmth. 

[0002] 

iiitmmi] mmm^'xu-^mmizh-yxii. 
m^xK). wi^izm^^tifcu—f^Aryj^mz. c 

02 . N2 Rl/Heiistim^^X&^eOl'—f:ffXi: 

eo^esTor rm&cnsfjx-iix-tibmz. 
j<mz, u-f^'x^mm^'ttitiibcDmmim.i/m. 

[0003] 

f.z:^'xu-^mm.X'li. f^U<ou—f^'x(r>-^tiil^ 
msrccommiz^tx^m-t^ zbiz^j:^. Mm^ic 

{i, C02 *^C0t02 {^^»$^^|,tv^53^^*^^ 
ti, Z<^t&^. \^-^ii'xdp<nco2 ^■9tti^mfti> 
Z b tc^rS fztb. U—f/fX(D^mi}^'irhti^j:^ ^m^iz 

[00043 :¥mMii±Mimm^zi^^x^j:$iifzi>(r)X' 

h'^. ^(^ma. fsm^xm^izxmmtzm^x?^^ 
mthzbizhi. 

[0005] 

thtzMz^ u—f/fxi}<iix^tifzu-^^xy^^ 
t. CL(r>\y—f'}-xyy^f^cou—f:^'ximm^it^fc 
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10 0 0 61 iwiei*ja*g{c J: r 

2) . 

[0007] Bufa«i^SD?*-tS3!lPl*#aS:«ix/cfilJ« 

[00081 ±.m<7)X 3 ^:«-s«(cfcv . tmm 

4) . 

[00091 MiewBiEd, wmmzm^wcmmx 
<r>m&.fm^ii\^^mizsm^^tt::^m'mithz 

t izx mm-h a b LX'^ h im^m s ) . 

[0010] Ix— Tf-A-y^N'rttC. J^— *>-';<fX#H§v4, 
6) . 

[00111 mivm^mzxh\y~^:^'xff}%mm, 

t:vy<r>}^mmwLmz±.x\ mm^^mi. v-^ 

iix(r)mm&^^zii\'tmimMm^i. 'o}mx-\^s. 

[0012] HulBU-if ^-v y/N'rtfci* A$iiS 1^— r 

^Mi. 'y-^£<hhC02 . N2 SIXH e S-^tJ?!-^;^ 
XX'h-iX^ ^K-om O(r>iiX^W)^0. 05Tor 

8) . 

[00131 friBM^Ji, ^v^ximsm^ixfzmzv 

-^^^yf^Hz$\X^tihh(r)tLXh^\^ mim 

9) . 

[00141 mZU—f^^ y/^'rtcO^— »f;<7'x5:frS| 

z<^u—f^xmm^mzx t \^-f^:^<^smmm 

l,z}6^^XmMl—fi-xy''<mz^m^v—-f/f:xA^ 
iz, ■I^^^^t^^—^ff••vy>'^'l^<o^-if;<fx$:^— fx? 

. y^mm^&izx<j~^Mm.msitt:tkiz/fxmtm 
(il^flio) . 

[0 0 1 51 ^3t. fitEl'— 9'f-v>->'TOl'-1f;yx 
i:mm^j:l^-i'^'XizSmthtiMU-f':ffxM.m 

, zcDiy-i'^xmpi^mizx o u-if y^<fH 
i,zmm^j:\^-^-/fx^:f}i^muz^mxiim2E^x' 
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ff)WM?:n^\ z<DtkizMmu~^A'xmm^mzxh 

^mbi'mfhm&t-rizthx'^h (it^Jii 
1) . 

[00161 m^m^mi. mii^—f:^'xmm^B. 
i,zXhi^-^:ffxcomtmimi,zii\-^x . u—f^Ary 
m(D&i}f&Tmipmm^tiii±jm^ti^j:^^j: d iz 
mm-hm&i:txi>tk^^ (fs^m 2) . 

(00171 

10 [f^ffli a*jaiie«<7)^B-c'»i. u-^^^y^mz 
iix^tifz\^—f:/fxtim&^mzx mm^tihm 
•c. tsi^mmtzmmms.ij'ma^titk. ^tih 
mmx'-mmti^^m^ixhtztb. "s^mm-h 
v-^ifxifimmtix v-^itti^m.ti- . ^Knxo 

^s^imjfi^hiXh b . U—f:^'Xi)i^m^ixX 

<n^\,z^H--fh iixmtmh i: (c^ o T i^-- f tB 
X 0 ^zf£h-hK y)^UzWiS'!h 
t\.fzmmm.<r)X o \,z'jtm^MzV-^ijx^7t<r)f} 

[0018] m^2EK«^BT'{i. i*®¥S{cJ:l. 

w>\^-'fijx\zx ^mk^ttxmmmf^^^ix.h 

0\Zts:h. 

[00191 mm3%m<rmm.x'\t. mimwimk 
\zx ^imc^Kxmkmstf^m^^ivh x ^ \,zfM^ 

[00201 'nm^A%m<n^m.x:\i. mkb lt, is 

ffl$n-cv^s^y>, km.ftXo-fiWiiz^omL'm 
im%\zw^ $ . v-^^-h (n^-fmimdmh 

tiixhXo\.zf£h. tti. fmiZ'ttixhTJ\^ii-m' 
40 li. U—f^Xtpiz-Sitil^Ai^^mLi-im^fyl 

[00211 m^m5im<7)mmx'i±, mm^i, mm 
mwmmmmizx *)m&$fix]y—fifxb<r> 

i}xm<r>m-m±.-tm^-m>iihtih i o t^t 

0- 'R^Ltz\y-^\i!,M^%C:,tlhmm^^t>\iZ^\m 

[00221 m-me%m<rymx\t. v-^i}xwm 
50 ^^<r>mffimi^mzx'ow^m^ixhxoiz^£hti-^ 
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[0023] m$^i%m<r>mx'\.i. u 
[00241 wmswm^x'\t, i^—f/fxt^c 

02 , N2 RX/Hei:'ktsm.'^:^'^X'hhi)'(^, 

*). zcoxo iz^m^titzifx^'f^ijimmm^ t i ^ 

tC02 tfc. mi^—f:^'X 

+iOH2 O<7);iyx^^E*50. 0 5To r rWTtClS^^ 

titzm^ui. ^coH2 o*^ coA-<;,co2 ^B^-r 
[0025] ^^mnmtcnmsTii. frntmuT^A 

[0026] m^m 1 oiesi(7)^ST'{i. 

StcOt=5r5**, CWf^tci— 

imi)^i^-i':ffxi+mzmmit.:m^t^j:ibmz. 

[0027] if^js 1 1 %m<^mmx'\i. m^mt. 
\^-^^'xmm^mzx ^u-i-'^'xcDmrnf^^za 

n^tim^x-mn&mx'coMcm^rfo . c:<7)j; d 
mt^'ifhtiit. \y—f/fxmm^tihtmz. ^<r> 
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[0028] 1 2ieffiO^IST-»±. U— f ^-v V 
><^hi<r>V-^i^X<7m.mi1f!^^Zii\>■X^ U—f^^y 

^^y^^f^coE:h&Tizmtxmittxttomm< 

^0, mmm/fxtm^x-mjmt^sii'- 
-f/fx t <oTO««*fflfln€. b ties u-if 

[0029] 

1 ^fiWcoi ^T 0 1 . II 2 5r#B5 L^:*<^.IJiW 

\}^^^J:t±m^cofH^mm2i)m^i^^^x\^?,. n 
mm 1 mui . ^<o±M'pmiz^mcom i 
mati^^mzwom-f(>ix. ns^m2mizii. -?-<o 

20 mhi)<%mzM'onii^tixii'o. zti(^m.m 

^oTV^S. tTt. lll0.^mflJ3ac7)±ffi4'ifea5Wi 
ntfcO, ^it<o«ffi5a, 5bSWi3cam6*>/i> 

<os^iS«£E**«is;^'f "/f-6 a iirixe;iM$fx.im 

[0030] J'l-liSMS 1 RV^^^&m2mcr)^miU 

30 C02 . N2 RX/He^:'ttiU^^XfS.^<7)U- 

^ifXi)K 6 0-6 5 To r rSJSOE:^Tm§^lT 

V ^1. . i'hgpaji 1 n<^Tmzt.i. i^^mij 
Hzmm^^ttzibcomMMa (:^mnx'^^rm.^m. 

■rht:i^cr,B3c!m9 {*%mx\>^r<immzm'^) 

[0031 1 zff)Xo^m^<o0xu—mmzt5\^x 

1 0 *«ffiffiic*t Lfc:fri6)t:^t I. i 3 1= 

[0032] U'-1f^+>'A-7|^cOW-if;<rx«0 
»^IK4'tcfc(tl.ftmSH4 <;)TffiT'i^Mo«!i3c}MI 
QiOiatoeSWi, S!i!^l imM.^tiX\<^h. Z 

X\ WMSk^4X'<nWLmAzm\:,X^m^Mzl'-^iix 

i^m'xm\.zmfXo^zm<m.imtx\^h, 

50 [0033] MftWlCfi. U— f ;>5'X«f <0C 02 cO-S? 
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C02 —00+ 1/2- 02 ( 1 ) 

111. mmiz^m^tu^ 

±ie ( 1 ) ^tjt<7)^T'J>l.i:c:^o. 

CO+ 1/2- 02 -C02 (2) 

(ci 07c<0;<f;^fifc^t'J)I.CO2 tcMtJ:-?tcili< i><^ 

;«y;^4><^C02 «iH>««iH-|.WB*<«i±§it& J: at 
^t. 10 
[0034] .ICOJ©^, ifdMJi 1 HI. 

[0035] ±iBL/^*^SH59«omtc intf , f 
»^^^-ri.»^^«l±$<xl) J; a {^=5:l.*^^>. 20 

-fcjEj5!i!«i \\t. wm-^^x-m^ 

mi~o^z-^£i>. tti. mint, mwijmizm^^ 
t{f:mmc<^mmmiz x-^x v-^ax t <r>imm so 

i}<iz^<^j:lXolzm^^tiX\>^i>t-(>. C02 ^i^<r) 

[00 3 6] ii2t(i, :mmmizxh/fxu 
-^mmzmhu-^tii:h<o^f^itt. fmiin' 
mfi^tixv^^x\^mmmzi&/fxu-fim<^mm 

uK}ux'¥mtx\>^h<7)iznLx . :^mtmcr>m^iz 

»l. m^iihmmX'<ou-^'tii:hcr>i&Tmm-^j:< . L 
i)'ij)tn^^^\^<ii'X'^LX\>^i>Zti}<m^h. 
[00 37] t^4. fmi nz^itlhTJl'^i-mmi. 

^<7)m.^zx^v-f:^x^(7i^^mimm±^z 
^i.hmsfnm\^mmhi.d\,ztj:'>x. rai:»j 

[00 38] S^c, *^HBcOl^2|lit0!I^^^03O<t 

oi,z^ i(Dm'oi>zztii:tmt^h-:^^i 2 50 
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[0039] 0 izmmitz^^mmizxtm. m 
mi 1 i&^T/uii-m) <o&&i}K mm^imm 

i^lz^\miiLmiidiz^j:l. 
[0040] 04-08 W±*%H3com3IIMW'T^$ 
tiTfeO. OTvItifcoo-CffieiglllSfiWIt^^rSgS 

m\y—f:tfx'iiizmti<-^ttix\>^hm^izn!BLfz 
iiCOThi. o*o, u— (co2 . n2 rx/h 

eOii^X?'^) t;:SttT. CO. H2 . H2 0^j:i^<r)il 

yj^i<n\HW^^^9tci^^z^mLX\^hfz>ti. m 

ffiWtcaaiDL=5r<Ttai^PPm ( l/lOTor r3j- 

-y- ) ^mMi^-'fifxMz^ttii t a ^fii*% 

[0 04 1 ] z:ix\ fmi H)mnhixx\.^^j:\^m^ 
<m^m^i,z->\.^x^'mth t . \^-ir:^x^<r>c 02 

{±. i!cmic#v« ( 1 ) <r>WJi6ii(^i:o^z^m^ixh 
fr^L;tJ:3tcP— raJ:b*«lST^&fttc. CO 

2 mc o <o#jftg*<3g^k-ri. t 0 . ^<rmmi 
UT. 07t{i. iS:mi8i&*»4.6o^^*>'gis-rs*T' 

<0|BI(^U— fJB:^. C02 at^COOjgiSco^m^WI 

(fit. Mjil HliS{t^>^^r^^=Sr^^) . 
[ 0 0 4 2 ] >r <7) J: ^ (-C 02 IklfC 0<7)ziS*iW-r 
SS^H. ]y-^:(!xMzm OlfiistixhtzibX'h 
r>t*). :XM (H.Hokazono and M.Obara.Appl.Phy 
S.Lett. 57(1). 2 July 1990/1990 American Institute o 
f Physcis) ttS^nfi'^ •£.<!: ate. 

C0+H2 0-»C02 +H2 (3) 

i:V^o*^^4RJECJ:oTC02 im±$ix.?>fzish> 
X'hh. 

[0043] t \y-^i}x^\zm otmim 

±t:^<ffltr«>Jl^fc:{l. :SCM (R.L.Taylor and S.B 
itterman.Reviewsof modern Physics, Vol .41 No.l, Ja 
n.l969) \,Z7n^tlX\^hi.0\,Z. U— f ±«^{ji ( 0 0 
1) ^-^WL. TSt6{4 (100) <Oii»)*-Kt<Offil!i 

0. \^-^mm^T^'^XLt'>Zt\.zti:h. 
[0044] 08lC(l. C 02 <r>^mmifi-^t ^sntz 

Wi^x'<r), H2 ojRKtjttsu— »raj:^j. #Wf^ 

OC02 ^lJ/COii)gc7)^fl:fla|S:^-t. iiOfl^-CJl. 7C 
C02 /CO/N2 /He=8/0/60/32 (%) 
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T'*>S*«. Z(/)o1b(7)C02 ^^oy-^if ( 1 ) oR^; 

(I. H2 OiflSA>'ffiV^^i5t'C02 i8JS*«i«<^rSt> 
<7)t-* 0 . CiiJi ( 2 ) <r>Km^^i 0 C02 

[004 5] L*»L=5r*5f., ftHl'Ui, H2 OffiS 
*<0. 0 2Tor rgjS<7)^fc«*-C-{i. Oigg 

[004 6] \:X±M-th\,z. V-^iJx^oim o^m. 

t, ±ieH2 ommt. ;<fx^j-E-eo. oi~o. 05 

Tor r ( 1 00~700ppm) t^shWiAZ^Wt 

[0047] t.tz. COXfX^t'SrasllDUc^lCti, 
( 2 ) ^<0J: d^rRlE*5|»:R$<xi.fcJ6C02 Wmt± 

^i^.^TU'--rai:>]*<2 o%j.xhffiT-rs t o-cj> o , 

[00481 L*» tt:*lltetRlT-{i. «AU-if;<rx 

(C02 , N2 mfUe^%tsm.-^i]'X) tC:fc{tSH2 
O<7);^f;^:»-E*i0 . 0 5To r rJaTi:=5rl) i pfcUc 
±T\ 04 tS^-f-J: ^ tU-if^Y y>N*7f*|tciK**a 

■f;<^xo«SgSS4"t^*3tti.MaiS8 tS!cmSS4 i:<0 

[0049] ±idL/i2|c|IJfe0iIcO«t iWf . BUl5^ 
lllSIS^ytlsltttC, Wmz^'yXV-^:^'X^<r>C02 

mifim-th-mmifi. ■&^<nu-^iix\,z^ ^im^ 
<r>^. m:i 3miimmx'hh7)Vi-r{z\mi^^ 

mtf^hhtcib. »^<r)U—f/f:^izX<oi}}3^.^ixik. 

^<7)i&sMizMm-rin,^m(r>H2 oiv-^fjx 

4'lc»ai^^J;9lc^S. tfz. 1/— If ^-vy^N'T (7)1*1 
fi^3<^S9i>|5ltttc»Dfi$iT.T. H2 OSrU— f;!f 
[00501 06 {ctt. 2|s|IMfia|<0j: a fcfll^t^^^ 
{::tj{tl>H2 osg{c^ttl.v— rai:>i, ^^^oco 

2 &lXCOiiScO^^t0!|$rS^t. :i<m6i)^h\i. H2 
0<oi8St=M^^: < C 02 <omi-«T* 0 . ftkii 1 

lA^Buie (2) c7)aC5e{ci:oTC02 ^S^feLTi^S 

ffiiSi«(0. 01-0. 0 5Torr ) JrM;c-Cti:;*: 
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1 0 

h. 

[005 1 1 zMzfiLx. iMLLfz^mmmmz 

XixM. u-if^^yA'7rtt:St»t4><T/c®?lo»l3*« 
^ax^ffym oms-tmsM. ( o . o 5To r r > tu: 
Ueia^KWl 3Ji, tf;<r;^i0li^i?&+t2fc{t 
10 0±ffit'i^fi-:>s^3e^?|9J:0T«O{igx-J)o-C, ;y 

[00 521 ztit><r>m^. ^mmi-zMi. mm 

^m\z\t. m5\,z7v:-tms^^<r)Xokz. ^^mm<n 
mmzi:ix\i. mmmm 3 0 uz^^x- 

/fxiim*)i:n'oxi>^<^m^^zt^mh<7) 

[ 0 0 5 3 1 fii. JJBHSfeWXii. ®*ttl 3^. 1^- 

^:ffx<ommm'^izmh'^M,m8tW(M^m tco 

04tc;{iS^$ilTV^^V^;<fX««^884'tfO;i5rxaS*% 
[00541 09 Wi*^H3c7)^4»fefi?i|*^5n$tlTiJ 

0 . JUT-i tnz-?\>^x mim 3 n jsc^i t »^ saj^top;^ 

■f ^+ WN'TcTjlx— if ;^;?.Sr||l TO# 1 5 SriittiS 
9ltS^J6£7)*S«-Ky7-l 6t . ff»^r^-if*'X (C 
02 /N2 /He=8/60/3 2 (%) ) SrlS2l:{8 
# 1 7 5ra tT V-if >-A7 |^{;et*&-r 
;^.-Ky'<l 8fc(C±*)«^$flTV^I>, pm^^tLX 

mm^mi9\i, ±ssmimm^i 5&vig2«iK# 

1 7oraffl$r*Jffllf -?.::i:i=J:oT, V-iff-vy>'N'7 
rt^cOfrS^^f l^-ifX^xcoe^l&MtA'ic^'xJi 
40 Srff5^a^tcK{t^>*T.I.. 0S^L^rV%*^ ±iesijffll 
(5]Ki9tc{±, i/-- f^^y/<7rtcoji:»]$:^*irti.7t 

TfcO, ttz. mimk\ 9«i. •y^6aOB8 

[005 5] mil IWi, l^— ^ff-A'W^' 

7rtc0;^fX^^^0^*>, C02 , CO, H2 otnUffyfj 

x^mm-fhimifhhif, imwmxo\,zmk\ 1 

A^ftiSco V -^iix C J; 0 JnlS? ill. IS^TJ) -^fz^ 
Wi, -?-c7)84^1 1^; «i«;^'xfiA^+«-ti/h$<^l> 
50 iaJStc^t-.Sii:*-'BST'J>l.. {MoT. ^B^tfcv^ 


no /tG/->nf\-> 
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1 1 

■C'fife (2) <7)Rf5^(cJ:|.C02 </)n^i)<'ifhii?>Z 

[0 0 5 61 -ecf. :^mimt'\t. 

*>. $ipigs8i 9{i. M^^yri e(ommmx'mi 

n^Jt*. I'— rf-^WN'7rt<0;iyxffl^(±, i]'Xif.> 
< 1 8 rt<7)ff»^: V—fi}x t (iP>5r i. i> Otc^S . 
[00573 i^X\ mm^^l 9ti. 5 

m%2wm 1 7 srfijf^i^iai^iBife-rs c: t i o 

:^'Xi+^izmUcmt^j:lt^^z. U-f-'^A-y 
A*7 rt<OX^;^iai«*<*r«^V— r;<fx i: B&ISI t Wc^: 

Wm 1 7 LT;{fXtf tflj *J ^ i. «0-C'J> 0 , 
^^-riX^lz^j:^. 

I'-'fifxmmmmizrttx. mmmm 1 9izx *)wf 
[0059] M'&r^vri ewiiifmjstmitna*! 

5 5:^Jirt.S.::i:tc:j;-:>T, U— Tf-v y>'^'7rt(7)^— 
■f;^fX$:XS5l§ ^(Timzfh^^m^W^Ltzt^ 

1 «e# 1 5 iWm-h t ftfc. ^ 2«ll# 1 7 
gBi!ctl>C:.!:lcJ;oT. 8l^<7)f^^^:^- 
■f;>yx2^^— ff-vy>'N'7rtttt»&-ri,. Zcry^k. 
if f- A- yA'7 rtAim^:*! h ^ tznAX\ ^ 2 «ia# 
17 5-fflg[-ri.^i:lcJ:0;{fX«t«0l!)f^$-ffd. ^ 
cni.ot£:^'x$itmi'iy'>tzmz. mMMS^WmL 
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ABSTRACT: 


PURPOSE: To obtain a stable laser output for a long time from a 
QGS loser 
. device having a simple constitution. 

CONSTITUTION: A qos laser device is constituted in such a way 
that a 

discharging space 4 exists between a dielectric body 3a provided 
on an external 

wind tunnel 1 side and another dielectric body 3b provided on an 
internal wind 

tunnel 2 side and discharging electrodes 5a and 5b are fitted to 
both sides of 

the space 4. In a laser chamber 7 formed between the wind 
tunnels 1 and Z,a 

laser gas composed of a mixed gas containing C0<SB>2</SB>, 
N<SB>2</SB>, and 

is enclosed under a prescribed pressure. An air blower 8 for 
circulating a 

laser gas in the direction A and heat exchanger 9 which cools the 
laser gas 

flowing out from the space 4 are arranged below the wind tunnel 1. 
In 

addition, a cotclyst 11 composed of a platinum-aluminum catalyst is 
set on the 

downstream side of the space and on the upstream side of the 
heat exchanger 9 

on the circulating route of the laser gas in the chamber 7. 
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